Glutamate receptor-mediated hyperexcitability after ethanol exposure in isolated neonatal rat spinal cord.
This study examined the mechanism for hyperexcitability after ethanol withdrawal from isolated neonatal rat spinal cord. Ethanol (65-130 mM, 30 min) significantly depressed the glutamate receptor-mediated population excitatory postsynaptic potential (pEPSP) underlying the monosynaptic reflex. On washing with drug-free solution the response recovered to levels significantly above control. Minimum ethanol exposure time required for induction of withdrawal hyperexcitability was approximately 15 min. A second application of ethanol after washout depressed the pEPSP to an extent similar to the first, and a second wash did not elevate response significantly more than the initial wash. Ethanol-induced hyperexcitability thus develops with a time course of minutes and plays a role in determining apparent initial ethanol potency. Both alpha-amino-3-hydroxy-5-methyl-4-isoxazolepropionate and N-methyl-D-aspartate receptor-mediated components of the pEPSP were necessary for the expression of hyperexcitability on withdrawal but not for its induction. Butanol withdrawal also was associated with hyperexcitability, methanol was not. The case with octanol is uncertain because of slow recovery from this more lipophilic agent. Hyperexcitability on ethanol withdrawal was specific to the glutamate receptor-mediated pEPSP and not generalized to other evoked potentials. These results may be relevant to rapid and/or very rapid acute functional tolerance and to ethanol withdrawal.